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[ Abstract ]

remains elusive. The theory that fibroblasts directly participate in the IPF process has been widely accepted. Moreover, studies have

Idiopathic pulmonary fibrosis ( IPF ) is a chronic progressive interstitial lung disease. The pathogenesis of IPF

demonstrated that the incidence and development of IPF is intimately related to inflammatory and immunity, which is mainly manifested
with the interaction between immune cells and fibroblasts. Exosomes are important carriers for biological information communication
between cells, and exosomes from different cell sources can carry different signal factors, which serve a bridge between immune cells
and fibroblasts, and play a role in the inflammatory response and immune regulation of IPF. Therefore, exosomes may become a vital
pattern for clinical diagnosis and treatment of IPF. In this article, research progress on the roles of exosomes from different cell sources
in IPF was reviewed, aiming to understand the roles of exosomes, as the carriers of information communication between cells, in
regulating the incidence and progression of IPF.

[ Key words ] Idiopathic pulmonary fibrosis; Exosome; Inflammatory; Immunity; Fibroblast; Interstitial pneumonia

Fe R 4l (IPF ) 2 —FMSYEEAT IR LA, A SORUAS [F] 20 i ok U5 SN AR 7 TPF Hh
)BT PER, T SR SR M AR AT 4Rl PRGN WP T ERIA
MEINEE . DI AE R R LSO SE R T, HETIA R

IPF /Y A AL 25 bR A i e E it . 5+ —. SMBEBI AL FITIAE

LU 8 5 BT AE AL R I 2 1 AR R A
RO, IFTE R W JAE 4 it -5 ) 2T 4k 4 it 18] Fr) A
VEFIFI A2t IPF KA SR, Ieah, 1R R
SEU MY SN UL AAE TPF 3o A rp (4 VF FTBOR 52
FIWFFE R B SCTE, Hnl 38 i ST Sy a4 45
e A B A2 HELT AEAL RO W Ok Z 5 1PF Y &g
T AN AR AE Y TPF B BG5S & R v A A

FeTH . BT R HIR X A AR

IRE RS H (20D72272200) 5
fEB0GL: 201203 15, Leh B2 oop G B A
EEEE, B, E-mail: chengiywl@163.com

4x (2020D01C084 ) ; HFrmdit /K AR XBHEHARTTH (2020Q053) ;
L/@Fﬁll*ﬂ?iﬁ#%ﬂi% S H (

I 2 6 & 38 AR A 2 1T 2 3
K AN BRI T/ MAS, oS B A
S P 2R 5 1] 9 A N A B T, R I v
B, RS PR AR /N R N L, X
A A4 0 e T A A L B A 5 X
ReicTanpast (1) ™ M A i R S5 4 b f 77
—RIVFIRRR IR, WESs [ RaEe . A

iR BRI

(' shslezdzk05101 )



2022 45 B8 53 %5 5 8

HEE 337

PR TEEE 1R DU B AR 1 2 A e D) RE 2 S A A
Jr AT D RE A — AN EL BT I, AN [R] A B
FACT, A0HE AR A AN IB AR v i A 64 ) A
PATIIIRE s 2k, BB —E R,
HHATEIPT SN =, X — I il e 5 BB ik
AR

H: Exosome JAMNAMA; Microvesicles 4 i 22 {d;  Apoplotic
body AT /IMA
E1 SR AR

—. IPF MR E &R K

WA S5 IPF S B EIS o) 2 i
2, W TPUR 25 K e i R 7E IPF 3697 i
T RORAE, A A ST S EHL T AT e
JE T2 IPF (W B LS, (Aha s &M%
JREAN N 3k 5 AT Ak A AR BV E FH AT 00 TPF 7Y
TE W5 & el TPF O s 2 AUAG Bh vk T ok el 4
Mg (Th2) 7= By 4 i P+ (an 1L-4. 1L-5 F1 1L-
13) 1522, Hirp IL-4 F11L-13 Al 3 B 4 s 4k,
3 E AN Fra-2 AU, Fra-2 JE AJE IPF (1)
FORH R Z—" 5340, RAE P T J O 2T 4 4
U P Y B R R D B A, AT IR TPF A% i
TR B0 3 20 5 it B 2 200 e 1) 4 P 2 0L e
BV 1 25 4 40 AT o s e R I (IL-11. 1L-6
FUTGEF-B ) i Ak PR 0 9 e 25 A M A S e e I
P GRAE AR5 AT L A A A A BV E F e R
ANIMERE AR S8R, S5 T MR m(E 858
Wi, MRS IPF B S & .

=. TEHMEFERISMBEXT IPF HER

ULARESR,  AMUAMARTE LT HE A T A T Bk
Mz B A F TR B AL, 18 A 1] 240 i 00 14 S
A SRR, AR RAEN T, i RNA (miR)
MEEEFSE, 245 IPF RS i

1. [ AT 2 440 B SR IR A S MIMAT IPF FIYEF

IPF 30 BUET 4 40 M A 20 i Ah L 5 (ECM)
(P JE LA R IE 5 i 65 4 Ry e ) sle 2 120, i £F 4
Y M55 Ak R WURLET 4 e ECM FR B2 7 1 IPF Y
PEDIZE, 0T T A 20 AT A A A0 AR T 5 i il
AL, AT EE IPFT BT s, B4
& Wnt 25 (AT 0915 738 i (W1 Wnt/ B -catenin )
o AT U TPFY, il 2T 4 40 i R R A 1 i A
&S WntSA, AT S R AT 2 A i L %
e KW F -8 (TGF-B ) fF A b iY £F 4 k. 41
WL PR, T S 3R  B £  A0  Wint 430 T £
FERE N G HEHIKAZK 177 (GPR177) A3
i, #E—2E T WniSA i 2. IUSET 4 4 i
A ;= A TGF-B Al Wnt/ B -catenin 15 5 431 )
HNIMACRE EF AR S 15 B R EF e, T
WURCEF A AMp e AL eAh, ANARS W] 38 i G
Wt/ B -catenin {5 510 8 5 W40 TE AL M mi 42
#E IPF KB KR,

2. B WEAH MR IR B SNIAMART IPF BAE A

i 4 A2 AR T e iz —, Eg
HMAE IPF S B eE R Z 8 T k. —Or
17, W 40 T 43 s 22 Fh A2 1 21 4k A0 0 20 7t IR
(4N TGF-B MIL-13) ¥ 55—, H5 ket
ML EAE R, BN IPF A “JET 7 1o
FESPERGI G CALL) SRR, B W2 e il vt i
Ve AN AR B R, 1 A A TR Al 2
PR, HAT S i PR 20t s 45 45 1L-10
FIAMIAA, T TL-10 S ke 3 s 2 il Ak, 35X
Al BEJE 2B ALL G 2R 4 i S ™, #5731 miR &
5 5 200 A Sk A I A ) 5 — Fo S S (R A I 2
WE & miR-155 1Y FM AR TE B g 240 B3 4k s B
B, I e SN TR B AT A i, I
PR AT AE AR RAE N (A IL-1 8 | 1L-6 Al
TNF- o %5 ) P B REARER T 7= A 208 i 3
by 200 i 348 R R O AR A0, A T A A A
I ECM. A 248 R 8 @y IPF B,
o B WEAN AT T Fra-2 FIVIBIRE EAE ] (Col VI)
FE R Fe3k B, L W 40 I S VR A4 A A
MF) Col VIR 3 45k (al, a2l «3) 7 T
A, Tsitoura 257 38 i G e 98 ik Al RE & B
JREE F 1a 32 EAE M B A i p o B 3Rk, Atk
R S 2 B S Y0P N NI B L v SR S R s
JAE PR 7ol SE4E AT e i S oAb R PEAn i, &
2 0 BT 2 A M 2 A A LR R AR A, 2



338 HEE

2022 485 A4 53 355 5 8

Jie I 32 i A

3. [EFEFRE T4 (MSC) RIEHISNBEAXT IPF
HIFEF

HHj IPF 193697 FBA R B s 25, Bt
HAEF TG R IEIT ) P H G 7] MSC B
FEPL MSC R —Z B [ 3R T8 2 1) 43 e v g
(I RET 4, EA7 W R A AR OB, Bl
5 IPF (FERE, FAEARME0 R AEFS AR S VEH, 8k
I T IPF B3G5 A BFSE %, 1 IPF i
FErr, MSC ] i {1 il Smad-3 /TGF-B A1
S, FERIENT (INF-o ., IL-6) IFILFR
RIEBLRAE ™, MSC 8 BARAE FIALH Ak 3
FEAMAMER (RSN ) 1555, BT
WG, MSC AT DL HAT B i 1 T A M IA AR
F 3 Ak A A AR R Y il W i A, AR R 2 il
AL AN sz EPD ], S 2 A RSB R AR
PE 5 T 5 200 A 30 38, 0 e ) 9 A 2R
JiE G0 E B I B AE ™Y, Mansouri 257 fiff 58 1 &
PRAE TSk B R iA SR IPF 8, MSC Sk TR /Y 4k
WA (MEx ) 7] {48 i 25 S 0 A% 40 L 151 i /D>
1717 31 20 B B A% 0 I L B3, R AR RS,
I SR A ORI SR At R 2544, L% MEx Al B
T TR B R VR A YA 200 1) A 42 . PR A L
A5, HETZIUARN . AIMIFFE B 1 2 1] MSC
A 3 3 AR A R A R SR A8 i A A T I A
J7 IPF, MSC 7£ IPF B35 67 i e 3 i 1E i1
AL L, MSC A HACH IPF B & 2B 3N
WIT T2 —.

4. HASRIR S NART IPF HIFEFH

WURLEF 44— B2 IPF BFSE A0 Sk, JE4H
Ji R WU ET AE A ) = BRIR 2 — % R 4n i 2 A7
TETRN MAE A LR ZRe4iE, 25 R
CEIET . FERYEANE I A RIBET, JE A nT
G306 R A A DR AT DR 0 G 28 4 B I 5 |
FYRETRAOL, T AR G A0 B PN R R AS T,
T JiT5 £ 2 4 1fe PR s S B R 5% v, A A8 P iz 4
MR SN, miR-107 YR, 35 400
B FRILF AL, T S E 1 TPF SR/ INRUY
SR - IHEREVERC o 2 A let-Td (ANIBMA,
A ELREAL ) R TGR-B 324K 1, R 3 HH 1 i
JEV AR A AU OG5 5 3 B R R Tk A 1 2

o, /N 2

TR R Z XA 3 ml = A SR, HO AT A%

PR o3 B 3R AS o ANUMARE )2 N e A A
Hbg PR B0 T AR M B A 2 A 7 TPF
R, AR AS [0 IR, A A T A fie 2
M i R 4 B, AR B R A
M, X — DI RE IR BUAE S e 20 M =2 (] 5 Atk
AN e A A o ELR RS T A A B A
FEIHAJRBR T I, S 58 2 WA i 4 i ok
U1 S0 I R AT AR BE TPF /N BRI il 05 22 B A %
IPF WFFEEITRA, SRR B I RYG T TPF Y

HE .

£ £ X M

[1] Martinez F J, Lederer D J. Focus on idiopathic pulmonary
fibrosis: advancing approaches to diagnosis, prognosis, and
treatment. Chest, 2018, 154 (4): 978-979.

[2] Heukels P, Moor C C, von der Thiisen J H, et al. Inflammation
and immunity in IPF pathogenesis and treatment. Respir Med,
2019, 147 : 79-91.

(3] aH, X200 . AN R 3 g B M T ik . BT,
2019, 50 (9) : 658-662.

[4] Hessvik N P, Llorente A. Current knowledge on exosome biogenesis
and release. Cell Mol Life Sci, 2018, 75 (2) : 193-208.

[5] Perez-Hernandez D, Gutiérrez-Vazquez C, Jorge I, et al. The
intracellular interactome of tetraspanin-enriched microdomains
reveals their function as sorting machineries toward exosomes. J
Biol Chem, 2013, 288 (17 ): 11649-11661.

[6] Ayed K, Serairi Beji R, Jameleddine S. Idiopathic pulmonary
fibrosis: pathophysiological data. Tunis Med, 2017, 95 (8/9 ) :
756-766.

[7]  Ucero A C, Bakiri L, Roediger B, et al. Fra-2-expressing macrophages
promote lung fibrosis in mice. J Clin Invest, 2019, 129 (8):
3293-3309.

[8] Eferl R, Hasselblatt P, Rath M, et al. Development of pulmonary
fibrosis through a pathway involving the transcription factor Fra-
2/AP-1. Proc Natl Acad Sci USA, 2008, 105 (30): 10525-
10530.

[9] Li D, Guabiraba R, Besnard A G, et al. 11.-33 promotes ST2-
dependent lung fibrosis by the induction of alternatively activated
macrophages and innate lymphoid cells in mice. J Allergy Clin
Immunol, 2014, 134 (6): 1422-1432.

[10] Ng B, Dong J, Viswanathan S, et al. Fibroblast-specific 1L-
11 signaling drives chronic inflammation in murine fibrotic lung
disease. FASEB J, 2020, 34 (9): 11802-11815.

[11] Fernando M R, Giembycz M A, McKay D M. Bidirectional crosstalk
via IL-6, PGE2 and PGD2 between murine myofibroblasts and
alternatively activated macrophages enhances anti-inflammatory
phenotype in both cells. Br ] Pharmacol, 2016, 173 (5) : 899-
912.

[12] Chanda D, Otoupalova E, Smith S R, et al. Developmental



2022 45 B8 53 %5 5 8

B

339

[15]

[16]

(21]

pathways in the pathogenesis of lung fibrosis. Mol Aspects Med,
2019, 65 : 56-69.

Kadota T, Yoshioka Y, Fujita Y, et al. Extracellular vesicles
from fibroblasts induce epithelial-cell senescence in pulmonary
fibrosis. Am J Respir Cell Mol Biol, 2020, 63 (5): 623-636.
Shi J, Li F, Luo M, et al. Distinct roles of Wnt/ 3 -Catenin
signaling in the pathogenesis of chronic obstructive pulmonary
disease and idiopathic pulmonary fibrosis. Mediators Inflamm,
2017, 2017 : 3520581.

Martin-Medina A, Lehmann M, Burgy O, et al. Increased
extracellular vesicles mediate Wnt5A signaling in idiopathic
pulmonary fibrosis. Am J Respir Crit Care Med, 2018, 198
(12): 1527-1538.

van de Vlekkert D, Demmers J, Nguyen X X, et al. Excessive
exosome release is the pathogenic pathway linking a lysosomal
deficiency to generalized fibrosis. Sci Adv, 2019, 5 (7):
eaav3270.

Feng Y, Ren J, Gui Y, et al. Wnt/B -Catenin-promoted
macrophage alternative activation contributes to kidney fibrosis. J
Am Soc Nephrol, 2018, 29 (1) : 182-193.

Hough K P, Chanda D, Duncan S R, et al. Exosomes in
immunoregulation of chronic lung diseases. Allergy, 2017, 72
(4):534-544.

Ye C, Li H, Bao M, et al. Alveolar macrophage - derived exosomes
modulate severity and outcome of acute lung injury. Aging,
2020, 12 (7): 6120-6128.

Guiot J, Cambier M, Boeckx A, et al. Macrophage-derived
exosomes attenuate fibrosis in airway epithelial cells through
delivery of antifibrotic miR-142-3p. Thorax, 2020, 75 (10):
870-881.

Wang C, Zhang C, Liu L, et al. Macrophage-derived mir-
155-containing exosomes suppress fibroblast proliferation and
promote fibroblast inflammation during cardiac injury. Mol Ther,
2017, 25 (1) : 192-204.

Tsitoura E, Wells A U, Karagiannis K, et al. miR-185/Akt and
miR-29a/collagen la pathways are activated in IPF BAL cells.
Oncotarget, 2016, 7 (46 ) : 74569-74581.

Willis G R, Fernandez-Gonzalez A, Anastas J, et al. Mesenchymal
stromal cell exosomes ameliorate experimental bronchopulmonary

dysplasia and restore lung function through macrophage

[29]

[31]

[33]

immunomodulation. Am J Respir Crit Care Med, 2018, 197(1):
104-116.
SRAR, WE/INHE LI FE T A M AN U (YRI5 K R
HE AR RS AAR L 2021, 31 (6) : 79-84.
Zhang B, Yin Y, Lai R C, et al. Mesenchymal stem cells secrete
immunologically active exosomes. Stem Cells Dev, 2014, 23
(11):1233-1244.
Gad E S, Salama A A A, El-Shafie M F, et al. The anti-
fibrotic and anti-inflammatory potential of bone marrow-derived
mesenchymal stem cells and nintedanib in bleomycin-induced
lung fibrosis in rats. Inflammation, 2020, 43 (1) : 123-134.
Toh W S, Lai R C, Zhang B, et al. MSC exosome works through
a protein-based mechanism of action. Biochem Soc Trans, 2018,
46 (4): 843-853.
Mansouri N, Willis G R, Fernandez-Gonzalez A, et al.
Mesenchymal stromal cell exosomes prevent and revert
experimental pulmonary fibrosis through modulation of monocyte
phenotypes. JCI Insight, 2019, 4 (21 ) : e128060.
Glassberg M K, Minkiewicz J, Toonkel R L, et al. Allogeneic
human mesenchymal stem cells in patients with idiopathic
pulmonary fibrosis via intravenous delivery ( AKTHER ) : a
phase 1 safety clinical trial. Chest, 2017, 151 (5): 971-981.
Yamaguchi M, Hirai S, Tanaka Y, et al. Pericyte-myofibroblast
transition in the human lung. Biochem Biophys Res Commun,
2020, 528 (2): 269-275.
Proebstl D, Voisin M B, Woodfin A, et al. Pericytes support
neutrophil subendothelial cell crawling and breaching of venular
walls in vivo. ] Exp Med, 2012, 209 (6 ) : 1219-1234.
Navarro R, Compte M, Alvarez-Vallina L, et al. Immune
regulation by pericytes: modulating innate and adaptive
immunity. Front Immunol, 2016, 7 : 480.
Xie H, Gao Y M, Zhang Y C, et al. Low let-7d exosomes from
pulmonary vascular endothelial cells drive lung pericyte fibrosis
through the TGF B RI/FoxM1/Smad/ B -Catenin pathway. J Cell
Mol Med, 2020, 24 (23): 13913-13926.
Dinh P U C, Paudel D, Brochu H, et al. Inhalation of lung
spheroid cell secretome and exosomes promotes lung repair in
pulmonary fibrosis. Nat Commun, 2020, 11 (1):1064.

(IcH B 2021-09-07 )

(AR IR )





